Increase in neurogenesis and neuroblast migration after a small intracerebral hemorrhage in rats.
Neural stem/progenitor cells (NPCs) reside in the subventricular zone (SVZ) and dentate gyrus in the adult mammalian brain. It has been reported that endogenous NPCs are activated after brain insults such as ischemic stroke. We investigated whether proliferation and migration of endogenous NPCs are increased after a collagenase-induced small intracerebral hemorrhage (ICH) near the internal capsule in rats. Bromodeoxyuridin (BrdU) administration for 14 days after ICH (post-labeling) resulted in an increase in the number of BrdU-positive cells as shown in both ipsilateral and contralateral SVZs. BrdU treatment given for 2 days before ICH to label endogenous NPCs (pre-labeling), caused more BrdU-positive cells to be detected in the ipsilateral dorsal striatum (dSTR) compared to those in the contralateral dSTR 14 days after ICH. BrdU- and doublecortin (Dcx)-positive cells were found in the ipsilateral STR. An increase in the number of Dcx-positive migrating immature neurons was found in the dSTR and peri-hemorrhage area 14 days after ICH, and a cluster of Dcx-positive cells was found in the STR around the lesion 28 days after ICH. Matrix metalloproteinase-2 (MMP-2) was strongly expressed in wide area of the injured brain, particularly around the lesion 14 and 28 days after ICH. Dcx- and MMP-2-positive cells were detected in the ipsilateral STR near the lesion. These data suggest that collagenase-induced ICH enhances the proliferation of endogenous NPCs and the migration of newly born neuroblasts toward the hemorrhage area.